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@ A mechanical transmission (10) in particular for 
toy automobiles comprises a substantially cylindrical 
element (19) rotating axially in kinematic connection 
with the motion output (22) of the transmission. On 
said cylindrical element (19) are fitted in a rotating 
manner toothed gears (17,18) each of which is in 
kinematic connection at a different ratio with the 
motion input of the transmission. Inside the cylin- 
drical element (19) is axially sliding between the 
gears (17,18) by control means (26) a cursor (24) for 
selective sequential radial engagement between the 
cylindrical element (19) and the gears (17.18) so as 
to realize motion transmission with a different ratio 
between input and output through selection of en- 
gagement between the cylindrical element and a 
gear. 
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The present invention relates to an innovative 
mechanical transmission for toy electric cars for 
children. In the known art toy electric cars for 
children are usually equipped with 2-speed trans- 
missions realized by an electric switch which con- 
nects the motor to the entire battery package or to 
a single part thereof so that it is powered at full 
voltage, which corresponds to the high gear, or 
reduced voltage, e.g. half, corresponding to low 
gear. This solution has however the disadvantage 
that at the lower gear there is a corresponding 
lesser power delivered to the motor, which is ex- 
actly opposite to what is normally desired from a 
transmission. In addition, during design it is not 
possible to determine freely the speed ratio be- 
tween the two speeds since it is dependence on 
the electrical parameters of the motor, even allow- 
ing for the fact than below a certain input voltage 
the motor would tend to stop at the slightest addi- 
tional effort. On the other hand known mechanical 
transmissions are considered excessively compli- 
cated and costly for use in a toy automobile be- 
cause they assume the existence of a disengagea- 
ble clutch with pedal for changeover between the 
various speeds, which would complicate control of 
the toy car by the child. 

The general purpose of the present invention is 
to obviate the above mentioned shortcomings by 
furnishing a mechanical transmission for toy elec- 
tric cars which would be easy and economical to 
realize and in addition would not require clutch 
devices for changing speeds. In view of said pur- 
pose it has been sought to realize. In accordance 
with the present invention, a mechanical transmis- 
sion, in particular for toy automobiles, of the type 
having gears to selectively realize control of the 
means of bringing about kinematic connections 
with different transmission ratios between a motion 
input and a motion output of the transmission and 
characterized in that it comprises a substantially 
cylindrical element rotating axially in kinematic con- 
nection with the motion output of the transmission, 
there being fitted in a rotating manner on said 
cylindrical element toothed gears each in kinematic 
connection at a different ratio with the transmission 
motion Input, there being inside the cylindrical ele- 
ment, sliding axially between the gears, by use of 
said control means, a cursor for selective sequen- 
tial radial engagement between the cylindrical ele- 
ment and gears in such a manner as to realize 
motion transmission with a different ratio between 
input and output through selection of engagement 
between the cylindrical element and a gear. 

To further clarify the explanation of the innova- 
tive principles of the present Invention and its ad- 
vantages as compared with the known art there are 
described below with the aid of the annexed draw- 
ings possible embodiments as nonlimiting exam- 



ples applying said principles. In the drawings: 

- FIG. 1 shows a schematic front view partially 
sectioned along plane of cut l-l of FIG. 2 of a 
transmission in accordance with the present 

5 Invention. 

- FIG. 2 shows a partially cross sectioned side 
view of the transmission of FIG. 1 in a first 
operating position. 

- FIG. 3 shows an enlarged partial view of the 
10 transmission of FIG. 2 in a second operating 

position, and 

- FIG. 4 shows a view of the transmission as in 
FIG. 3 but in a third operating position. 

With reference to the figures a transmission in 
16 accordance with the present invention, indicated 
generally by reference number 10, comprises, as 
may well be seen in FIG. 1 , a case 1 1 with fixing 
tabs 12 and containing the operational mecha- 
nisms. 

20 As may well be seen in FIG. 2, a gear 13 

connected to an electric motor (not shown) trans- 
mits motion to an input gear 14 integral and coaxial 
with first gears 15 and 16. The gears 15 and 16 are 
In turn connected to ring gears 17 and 18 respec- 

25 tively. 

The gears 17 and 18 have a central hole to be 
received in a rotating manner on a cylindrical ele- 
ment 19 bearing integrally a gear 29 meshed with 
an output gear 21 keyed on an output shaft 22 

30 transmitting motion to the wheels (not shown) for 
example keyed directly thereon. 

As may be seen as well in FIG. 1, in the 
cylindrical element 19 there is radially present an 
elongated seat 23 receiving in an axially sliding 

35 direction a cursor 24 placed on a control shaft 25 
with external control end 26. 

The shaft 25 Is supported in a sliding manner 
in seats 27 and 28 on the container 11 and con- 
stitutes also a pivot for the gear 20. 

40 The cursor 24 slides integrally with the pin 25 

thanks to lateral ledges 29 and 30 on said pin. 

The cylindrical element 23 has along opposite 
generating lines grooves 31 and 32 from which 
project elastlcally, thrust by corresponding springs 

45 37 and 38. sliding keys 33 and 34 received in 
radial seats 35 and 36 of the cursor 24. 

The gears 17 and 18 have in their Internal 
surface, as may well be seen in FIG. 1 for the gear 
18, a plurality of radial seats 39 and 40 for selec- 

50 five engagement for the sliding keys 33 and 34 as 
is clarified below. The radial seats 39 and 40 
terminate on the lateral mutually facing faces of the 
gears 17 and 18 with inclined planes 41. 42. 

In use, the transmission 10 receives motion 

55 from the gear 13 to the gear 14 so that the gears 
15 and 16 transmit said motion to the gears 17 and 
18 respectively. In the case illustrated in FIG. 2, the 
gear 17 is free to rotate around the element 19 
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while the gear 18 has the radial seats 40 engaged 
by the projecting ends of the keys 33 and 34 and 
this makes integral therewith the gear 20 which in 
turn rotates the gear 21 which transmits movement 
to the output shaft 22. 

Transmission between the motion input and 
output, i.e. between the gear 14 and the shaft 22, 
thus takes place with a first ratio. 

If the control end 26 of the pin 25 is moved 
toward the gear box the cursor 24 is moved inside 
the seat in the element 19 and the keys 33 and 34 
run on the inclined parts of the cavities 40 so as to 
move to a first retracted position of FIG. 3 with the 
end rested on the internal circumferential edge of 
the gears 17 and 18. In this position the gears 17 
and 18 rotate freely around the element 19 and 
hence no motion is transmitted to the gear 20 and 
consequently to the output shaft 22. The position of 
FIG. 3 is thus to be considered a neutral position. 

As the pin 25 continues to slide the cursor 
moves into the position of FIG. 4 in which the keys 
engage in seats 39 of the gear 17. In this position 
the gear 17 is thus made integral with the gear 20 
and the movement of the gear 13 is transmitted to 
the output shaft 22 with a second reduction ratio. 

The changes between the first reduction ratio, 
neutral and the second reduction ratio can of 
course be performed in reverse by pulling outward 
the control end 26 of the pin 25. 

In this case the keys 33 and 34 run on the 
inclined surfaces 41 so as to move from the posi- 
tion of FIG. 4 to the position of FIG. 3 and thence 
to the position of FIG. 1. It is at this point clear that 
the intended purposes have been achieved. A 
transmission in accordance with the present inven- 
tion is easy to build, consisting of few readily 
assembled parts. In addition, no clutch is required 
for changing between the speeds thanks to the 
neutral position intermediate between them. Opera- 
tion is therefore simplified. 

Naturally the above description of an embodi- 
ment applying the innovative principles of the 
present invention is given merely by way of exam- 
ple and therefore is not to be taken as a limitation 
of the patent right claimed here. For example, as is 
readily imaginable to those skilled in the art, the 
number of speeds can be different from two by 
merely providing more gears 15 coaxial with the 
gear 14 and corresponding gears fitted on the 
element 19. 

Gears can also be changed by direct action on 
the end 26 even through linkages connected be- 
tween a manual control lever and the end 26 so 
that the transmission 1 0 can be installed hidden for 
example near the drive wheels. Said control lever 
can also have references for safe positioning of the 
transmission in neutral and In the various ratios 
selected in sequence. 



The form of the transmission case and the 
mutual arrangement of the gears as well as the 
number of their teeth can be varied to obtain ap- 
propriate reduction ratios. For example, motion in- 
5 put to the transmission can also be provided by a 
supporting shaft for the gears 15 and 16. eliminat- 
ing therefore the gear 14. 

Claims 

10 

1. Mechanical transmission in particular for toy 
automobiles of the type having gears for selec- 
tively realizing on command of control means 
kinematic connections at different transmission 

75 ratios between an input and an output of mo- 

tion for the transmission characterized in that it 
comprises a substantially cylindrical element 
rotating axially in kinematic connection with the 
motion output of the transmission, there being 

20 inside the cylindrical element, axially sliding 

between the gears, by said control means, a 
cursor for sequential radial selective engage- 
ment between the cylindrical element and the 
gears, in such a manner as to realize a motion 

25 . transmission with a different ratio between in- 
put and output through selection of engage- 
ment between the cylindrical element and a 
gear. 

30 2. Transmission in accordance with claim 1 char- 
acterized in that for radial engagement the 
cursor comprises radially sliding keys thrust 
outward by springs to engage through periph- 
eral openings of the cylindrical element selec- 

36 tively in corresponding seats arranged on- the 

internal surface of the selected gear. 

3. Transmission in accordance with claim 1 char- 
acterized in that the seats terminate at least on 

40 the mutually facing sides of the gears with 

inclined planes for thrust of the keys toward 
the interior of the cursor and outside the seats 
in the gears against the action of the springs 
upon sliding of the cursor between one gear 

45 and another, the intermediate position between 

side-by-side gears constituting the neutral po- 
sition of the transmission. 

4. Transmission in accordance with claim 2 char- 
so acterized in that the peripheral openings are 

slots arranged along generating lines of the 
cylindrical element for the guided sliding of the 
keys upon axial movement of the cursor. 

56 5. Transmission in accordance with claim 1 char- 
acterized in that the control means comprise a 
pin supporting the cursor in an axially integral 
manner, said pin sliding axially for movement 
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of the cursor in sequence between the gears 
by means of a control end outside the trans- 
nnission. 

Transmission in accordance with claim 1 char- s 
acterized in that kinematic connection between 
the cylindrical element and the motion output 
comprises a first gear axially integral with the 
cylindrical element and meshing with a second 
gear keyed on the motion output shaft. io 

Transmission in accordance with claim 1 char- 
acterized in that the kinematic connections be- 
tween the motion input gears comprise gears 
of different diameters Integral axially and mutu- is 
ally and each meshing with a corresponding 
gear to realize a different transmission ratio, 
said axially and mutually integral gears being 
connected kinematically to the motion input. 

20 



25 



30 



35 



40 



45 



50 



55 



.NSCXDCID: <EP ^0524691 A1J_> 




3NSDCX;iD: <EP ^0524691 A1J_> 



6 



